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CHAPTER 1

INTRODUCT [ON.AND SCOPE OF STUDY

Introduction

In Séptember‘]973 Brown and Caldwell, Consulting Engiheers, completed
a sfudy and report on the City's sewage collection system. Part of the
study included the development of updated flow factors to use in estimat-

ing future sewage volumes to be expected from various land use zones

"~ throughout the City. These flow factors were arrived at largely by ana]yzing

water use records for the various land use zones. Based on these flow
factors, the Brbwn and Caldwell report projected that in the industrial

area east of Stevens Creek, the existing sewers will be deficient in

capacity to handle projected peak sewage flows at full development.

Since about 40O acres of industrial land are still undeveloped tributary
to the East Trunk sewer which serves this area, major sewerage improveﬁents ‘
were recommended by Brown and Caldwell to meet the projected needs. This
work inc]udes>over $600,000-w§rth of sewers to handle greater flow than fqr
which the system was brig}nally designed. The édditionai flows would also
require purchase of additional capacity rights in the Regional Water Quality
Control Plant. - |

Currenf]y, there is considerable interest to develop acreage east of
Route 237 where no séwers have been constructed. Sewers to serve this area

would connect to the East Trunk sewer system.
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Thisistudy is basfca]ly to determine the affect of this and other

future development and to recommend a basis for future sewer design.

This report has been prepared by N. H, Lougee, Water Djvision Engineer,

L. F. Janda, Design Engineer and R, J. Irwin, Jr. Civil Engineer.

Scope of Study:

On February 25, 197k, the City Council authdriéed_the Director -of
Pubiic Works to underfake an engineering study to assess the adequécy of
the ?éSt Trunk sanitary sewer system with respect to existing and full
devé]opmeﬁt conditions. The study area is shown on ngure 1-1. |

Scope 6f study includes the following:

1. Establish volumes of wastewater flow presently being

generaféd by‘indusfrial activity and precise location

" of the points of discharge.

2, Determine water use and sewage discharge patterns to

establish times of peak discharge.

3. Determine reduction in sewage flow necessary to assure
continued future use of existing sewers without the need

for constructing new mains.

i, Determine if revenues generated by sewer rental charges
cover the cost of conveying and treating the industrial

wastewaters.
5. Prepare preliminary rate adjustments if needed.

6. Visit industries and discuss sewerage needs and costs and ask
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for projections of future sewage discharges. Discuss
possible reductions in peak and total flows and timing

of large discharges as appropriate.

Based ‘on the above, determine if continued operation of

the existing system is possible and for how long. Es-
tabifsh'what possible measure should be pursued to

accomplish a least cost solution consistent with providing

~adequate service. Such measures should include revising
‘rates to cover all associated costs and might include

major water conservation and reuse programs within

industries, rescheduling of activities to stagger peak
discharges; construction of relief sewers if sewage flows
cannot be reduced enough, or establishing by ordinance

max imum flows or water use which will be allowed.

- Submit a report making recommendations to the City

Council for approval to implement the recommended plan.
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- CHAPTER 2

EXISTING WASTEWATER FLOWS

Measurement of Existing Wastewater Flow

This porfibn'of the study was undértaken to establish the bhysical
characteristics of the e;fsting gystem, to establightimes of peak flows,
determine existing‘flows‘and to verify Brown and Caldwell's unit flow
factors for.ihdustfial developﬁents. Since‘many manholes in the area are
deep and irregu]ér and surcharging was expected, the most practical method
of measuring wastewatér flows was determined to bé by measuring depths of-
flow and converting these depths to a quanti%y of flow per unit time.

The depth méasurements were accomp]ished with two city depth record-
ing gauges and two gauges rented from Manning Environmental Corporation.
These gauges Qere placed in 11 manholes for periods ranging from two to
four days. Locations were chosen which allowed correlation of flows to
individual -industry discharges and which had a minimum of turbulence. The
majority of measurements Weré‘between mid-March and late April during a
period of lTow rainfall. ’

To establish a relationship befwaen depth and quantity of flow,
velocity measurements Weré also taken at this time. Small fluorescent
balloons Were.floated and timed from the manhole upstream of the one being
gauged to the one downstream, where possible, Water was added to the

balloons so they would float beneath the surface but off the bottom to



<jj? permit a more accurate aetermination of average velocity than would a
slower moving surface floaf;"Depth of flow meéSurements were.takén in
conjunction with-thevve]oﬁity.measurements.

The following data was thained by the field measuremeﬁts:

1. Depth‘of flow versus time as shown in Fiéure é—].

2. Ve1ocity of f]gw versus depth of flow.

Uﬁing thé.Qe]ocify déta; theoreficé] s]opeg for each pipe were_cé]-
culated stng Mannfng's formula. .The formula'uéed and an example
calculation is included in the Appendix. An ''n'"' factor of 0.011 was used
ih these equations since it waé found that.slopes derived using this
factor were characteristic of existing conditions. This value is not
unrealistic to expect if wastewater does not have apbreciab]e amounts of

<i\\ grit, debris dr.éther so]idé. The'sewage discharged by the'fﬁdustriesvin

” tEe study afea is typically clean water. The sewers were originaily

designed using a more conservative n=0.013.
The calculated slopes were then used in the Manning equation, with
values for area and hydraulic radius calculated from the measured flow.

‘depths, to arrive at flow quantities in million gallons per day (MGD),

The depth of flow versus time curves were then converted to give flows
plotted against time for each meaSurfng station. These.flow graphs are
also éiven in the Appendix. . Estimated flows for piﬁes flowing full under
gravity were computed in the same way by setting the flow depth equal to

pipe radius and multiplying the cbrresponding flow by 2,  All measured

quantities were assumed to be.dry weather flows since there was little

' ' '~ rain during the periods manholes were monitored.



Verification of Measurements

To verify the flow measuremehts, a compariSoh of the measured flows
was madelWith calculated existing flows baéed:on ﬁétered water use for
jndustrfal areas and on flow factors developed by‘BrOWn and Caldwell for
residential and commercial areas. Water use bx industries was'bbtained
frbm»the Financé Depértment's utility 1edgersvfor the period from March

to‘Apfi1‘12, 1974, The‘totél used by each industry-between meter readin

. wasxdivided by 27 days to obtain average daily water usage (weekend wate

use assumed at 50% of weekday use).
To estimate peak dry weather wastewater flows for industrial activities

a peaking factor of 1.5 was used. This factor is contrary to the peaking

factor of 3.0 used by Brown and Caldwell for industrial discharges in their

report but was selected for the following reasons:
1. The type of industrial adtivity in the study area is
primarily electronic equipment production and typically
does not have a wide fluctuation in amount of wastewater

discharged.

2, Fairchild Semiconductor's peak wastewater discharge is
close to 50% greater than fheir average wastewater
discharge. Fairchild is by far the largest discharger

~and therefore,‘has the most influence over the peaks

_that occur.

3. The graphs plotted from field measurements indicated that

1.5 was a realistic peaking factor,



~ Peaking factbrﬁ for-othervland ﬁses were assumed to be as recommended
by Brown and Caldwell.

Basedvon this data, existing sewage flows are sh6Wn in Téb]e 2-1 for each
sewer sub area. iThese éewer sub areas and location of flow measurements are
shown on Figure 2-2, Figure 2-2 also shows the measured peak dry weather
flows at locations where_f]ows;were measuréd as Qe]] as.ca]culated‘peak dfy
weatHer flows at othe? locations.l Sewer capacjtﬁés are also shown on
Figure 2-2-ba§ed on pipes flowing full with no surchargé. The measured and‘
ca]éu]ated peak flows compare well for sewers that serve sub éreas‘that are
mainly industrial or residentiql but'dfffér fo; sewers that serve both types

within a sub area. This is due to the difference in characteristics of

" residential and industria]_sewagé flows.,

Figure 2-3 shows typical industrial and residential flows for a 24 hour
period based on measured flows in the Fairchi]d‘Drive and Tyrella Avenue
sewers. It can be seen that the peak flow in the Fairchild Drive line

(industrial) occurs at a different time than the peak flow in the Tyrella

‘Avenue line (residential).

Analysis of Existing Wastewater Flows

The Brown and Caldwell report concluded that the average wastewater
unit design flow factor for Timited industrial zéning should be 5,000
gallons per gross acre per day with a peaking factor of 3. This unit design
factor is based on water usage and represents an average value derived by
ana]yzihg several.induétriél areas within the City.

Calculated peak industrial flows for the study area compare well with

this factor. Calculated average flows, however, are considerably higher
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than the Brown and Caldwell design fé;tor. Based on water usage for the
period March 12 to April 12, 1974 by industries representing 309 net acr :s
within the study area, it was determined that an average wastewater volume

unit design fa¢tor'of 11,000 gallons per net acre per day would be approp-

riate for existing conditions. Applying a peaking factor of 1.5 as previously

discussed in this chapter prqddces a .peak dry weather f]owvfactor of 16,500
gallons per net acre per day. Allowing qu a reductién of 20%_for_streef
areas, Brown and Caldwell's péak dry weather flow factor based on ggg‘areé
would be 18,500 gallons per aére per day. |

From Figure 2-2B it can be seen that on Fairchild Drive between Ellis’
Street.and Whisman Road, the calculated and meésuréd‘existing peak f16WS are

greater than the sewer capacities, as follows:

Sewer © Existing
: Capacity Peak Flow
Location - - Size (M.G.D.) (M.G.D.)
Fairchild : .
(E11is to National) 18" 1.82 ' 2.32
Fairchild " _ . .
(National to Whisman) 18" 2,20 3.91
-8-



FIGURE 2-1

( TYPICAL GRAPH INDIGATING DEPTH OF FLOW AGAINST TIME
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TABLE 2-1 — EXISTING WASTEWATER FLOW
- . AREA ADWF | PDWF | PSF
(| SUBAREA LAND USE NO. UNITS | ~ACRES | M.G.DJ M.G.D. M.G.D.
V Residential of '
Americana. MF 695 29.44 .1100} .2800{.0290
‘Commercial 12.56 | .0070| .0210(.0100
o . . . SF 3 .0008| .0024 | .
Dale Residential MF A52 23.67 0750 .1870 .0240
Commercial 9.40 .1034| .3102(.0090
_ .. _.._. SF 5 .0014 | .0042
Sylvan Residential g 889 61.47 | "1467| .3373|-0600
- Commercial 4.81 .0050]| .01501{.0050.
| o . . SE 43 | .0120 | .0360
Moor atk Residential ME 337 27.08 0560 | .1440 .0300
P Commercial 0.80 | .0009| .0027}{.0008
Evelyn Industrial 10.29 .0900| .1350}.0103
| Residential 50| 170 167.00 | -92101 13301 1670
Tyrella ] - . -
Industrial 37.77 .2433 1 .4000(.0378
Schools 1 ,14.87 | .0003| .0009|.0150
: . . SF 46 ' ,0129 | .0386 :
‘ , Residential ME 519 63.60 0856 | L2141 .0640
()} Whisnan Industrial 41.58 | .5360 | 8090 |.0042
Commercial 1.03 .0011} .0033|.0010
Schools 1 8.50 .0003 { .0009{.0085
Fairchild Industrial 10.17 | .5900 | .8800(.0102
" National Industrial 17.55 | .4766 | .7149|.0175
Clyde Industrial '12.17 | .0244| .0367 |.0122
Ellis Industrial 79.92 {1.2820 {1.9230(.0799
Logue Industrial 52.63 .2380 | .35401].0526
Sylvania Industrial 46.57 .1640 | .3020|.0466
TOTALS 732.88 4.50 7.71 .69
M.G.D. Million Gallons Per Day
ADWF Average Dry Weather Flow
PDWF Peak Dry Weather Flow
PSF Peak Storm Flow € 1,000 G.A.D.
SF Single Family
MF Multiple Family
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CHAPTER 3

ADEQUACY OF SEWER SYSTEM

Expected Future Flows

Based on an average wastewater flow of 5,000 gallons per acre per day

.(g.p;a.d.) and a peak dry weather flow rate of 15,000 g.p.a.d. _and fFull

development, flows in the Sewer_System tributary fo the East Trunk sewer
will be as shown on Figure 6-1 of the Brown and Caldwell report, a copy of
which is included in- the Appendix. These flows exceed the design capacity
of many sewers indthe area and are the basis for Brown and Caldwells recom-
mended'p]an ca]lf&g for dver $600,000.w0rth‘of néw sewer cqhstruction.

Based on our measurements,-these flow rates are reasonab1e estimates
assuming that no restrictions are placed on industrial waste discharges and
that future industrial development will be of a type similar to past

development,

Capacity of the System

* The East Trunk sewer system which serves the land area east of Stevens

Creek was constructed about ten years ago. This system was designed to

handle peak'industrial'and commercial discharges of 6,000 gallons per_acre

per day, residential discharges of 70 gallons per capita per day and an

allowance for infiltration of 1,000 gallons per acre per day.

e

The systém design capacity, based on sewers flowing just full and on

+ the above unit flow averages about 9,500 gallons per net acre per day,
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Several industries now exceed these flow rates at peak flow and their
discharges haQe already eauséd some local sewers to surcharge s]ight]y to
handle these greater than design flows. These ekcess flows have been offset
somewhat, however, due to recent zoning changes which have reduced potential

future development north of the Bayshore Freeway and which consequently have

‘réduced the total flow expected in.the East Trunk sewer. Moreover, existing

“high flow industries are located far enough downstream in the service area

that the sewers can handle these excess flows. Such discharges if they
occurred in upstream areas, would overload the sewers and in some areas
could cause overflowing in the streets. Fortunately, most of the industries

located in the upstream areas are currently discharging less than design flows.

Adequacy of Sewer System

As shown by Brown and Ca]ﬁwe]], the existing system will be overloaded
if future industrial development équa]s exigting development in terms of
water use, Should industrial expansion continue as in the.past decade, the
major modifications to the sewerage system recommended by Brown & fa]dwe]]
will indeed be needed.

Existing indﬁstries, however, expanded‘during a period when resources
appeared to be unlimited. Today, a different indﬁétria] climate exists.
Industrfes now know that costs for'water and wastewater treatment are
increasing shérp]y. Furthefmore, new Environmental Protection Agency (EPA)
guidelines now require industries to pay for their share of federally funded
sewerage.projects. Industrial processes afe also currently being scrutinized
by the EPA to eliminate wastefﬁ] uses of water, power, and raw maferia]s and

to eliminate pollution.

-10-



It is now reasonable to expect that future induéﬁria] development will
proceed in a manner that conserves resources wherever feasible. With this
in mind; construction of new sewers on the basis of current wast¢Water dis-
charge patterns may be uneconomical and might encourage wasteful water use

practices.

The system as installed today is capable of handlfng existing flows

with small amounts of local surchargihg during shOktihéak'¥JOW“bériods. The

iexisting sewers can also basically handle flows from further deve]opment of

the 'area if future peak flows from industrial development remain close to
the original 6,000 g.p.a.d. design values. |

Table 3-1 gives the projected wastewater flows from all currently un-
developed areas (about 400 acres) served by the East Trunk sewer system,

Based on an industrial peak dry weather flow of 6,000 g.p.a.d..from these

- areas the flows shown may be combined with those in Table 2-1 to obtain

total flows for each sub area and for the total area.

The peak flows including storm water infiltration which would result
from fhe combination of existing and future development as shown on
Tables 2-1 and 3-1 are given on Fig. 3-1. These peak flows are peak wet
weather flows and consist of peak dry weather flows plus assumed infil-
trafion. This figure also gives existing and future sewer capacities for
comparison. |

Figure 3-1 shows tHat most sewers have sufficient capécity to handle
these peak flows. The notable exception is the East Trunk sewer in
Fairchiid Drive from Ellis Street to Whisman Road énd to a lesser extent
on Ellis Street. This trunk sewer, however,‘can to]érate a large suréhargé

as shown on Figure 3-2,

-11-
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Figure-3-2 shows tHe hydraulic grade line * of the Easf Trunk sewe; ‘
for the above peak flows and shows that surcharglng based on- these future
flows would reach a maximum of about 3.5 feet. At this condition, the only
tributary sewer that would disqhérge ifs sewage flow into the trunk sewer
below the hydrau]ic grade line woujd be the National Avenue sewer. The

resulting éurcharge in the National Avenue sewer would not be a problem,

" however, since the sewer is well below all building connections and was con-

structed at a.steeper than normal slope.
Figure 3-2 also i1lustrates the hydraulic grade 1ine for peak flows

predicted by Brown and Caldwell. The surcharging that would result from

‘ theée peak flows clearly would affect tributary sewers adversely and would

cause overflows from the East Trunk sewer upstream of Whisman Road, .

* Footnote ~ The hydraulic grade line represents the surcharge level
or height to which water will rise in sewer manholes at
glven flow conditions.

-12-



TABLE 3-1 — PROJECTED WASTEWATER FLOW FROM

UNDEVELOPED AREA

NOTE: Industrial Peak Flow Factor = 6,000AGa110ns Per Acre Per Dax

Multiple Family

: AREA | ADWF | PDWF | PSF
SUBAREA LAND USE NO. UNITS | ACRES | M.G.DJ M.G.D.|M.G.D
Residential or
Americana esidential yg 175 2.50 | .0288{ .0866 | .0025
‘ Commercial :
' Residential or ' '
Dale esidentidl 116 9.56 | .0191| .0574'| .0095
Commercial - ..0.35 .0003 | .0006 | .0003
i . .~ SF 114 19.06 | .0319| .0958 | .0191
Sylvan Residential yp 312 28.37 | .0515| .1360 | .0284
. Commercial 14.60 .0035] .0056 | .0146
. . SF 57 < .0160 | .0479 | .0081
Moorpark Residential yp -63 8.08 | "43pa -.0312 _
. Residential on, ‘
Tyrella esidentti MF 370 33.59 | .0610 | .1587 | .0336
. Industrial 28.22 | .1129 | .1693 | .0282
L Commercial 1.93 | .0021 | .0064 | .0020
Evelyn Industrial 5.62 | .0225| .0337 | .0056
Sylvania Industrial 24.43 | .0977 | .1466 | .0244
R ;d tial SE | |
Whisman esidentidl mr 102 9.28 | .0168 | .0505 | .0093
Commercial 4,20 .0042 ) .0126 | .0042
Industrial 41.77 | .1671 | .2506 | .0418
Maude Industrial 31.75 .1270 | .1905 | .0317
Logue Industrial 4.53 | .0181 | .0272 | .0045
Bernardo Industrial 70.08 | .2803 | .4205 | .0701
‘Ellis Industrial 41.37 | .1655 | .2482 | .0414
Clyde Industrial 16.76 | .0671 | .1006 | .0168
National Industrial 3.80 | .0152 | .0228 | .0038
TOTALS 399.85 1.2982 2.2369 .3999
M,G,D. " Million Gallons Per Day AP, = 40M)éﬂ¢(ﬁu57
ADWF Average Dry Weather Flow =7 '
PDWF Peak Dry Weather Flow pE=LS
PSF Peak Storm Flow € 1,000 G,A.D,
SF Single Family '
MF




T j BERNAR DO AVENUE

SYLVAN  AVENUE

- SYLVAN

WHISMAN | ROAD 4 MOORPARK
o

LEGEND

wPredicted PWWF (MG D)
-n-Ca/:ac/'/y (mGo)

TYRELLA

N
E .
§ -— Ex_/'s}inj Sewer £ Size

..........

FIG. 3-1A
PREDICTED WASTEWATER FLOW FOR
FUTURE DEVELOPMENT LIMITED TO 6000 GPAD



B
\

et e
.....

.
.....
. oo . et

LN

GsN ||| |
gz L
NATIONA L
F———r-—-—
(237 r
\2.2g/
(5z2)
&,
g
N
B
h'l -~
2 ]
N
2%
<
) 4
e\ AT H 15
. T TYRELL A AVENDE
gL L (7 L Fvreiia W\
10 1 @ \ <
0 80, \\ L________ \x EASY Y

I
</
N
p
-

s
/

FIG. 3~

PREDICTED WASTEWATER FLOW FOR

1B

FUTURE DEVELOPMENT LIMITED

TO 6000 GPAD



FREEWAY

JAY.SHORE

L

ExXPrES S04

CENTRAL

Y

FIG. 3-1C .
PREDICTED "WASTEWATER FLOW FOR
FUTURE DEVELOPMENT" LIMITED TO 6000 GPAD
£

-4

A}

Evez vay

AVeEvye




IN

ELEVATION

FEET

45

40

35

30

25

20

/'/\\
}
FAIRCHILD | DRIVE ELLIS STREET
‘ , : s
] ] -
S N S Y H E 7 g
= z = g Z g -
o | - o
B z < < - =
1] - < =z ” zZ L w
S B z 5 3 & = i 1o
g.v o~ z = o 5| |.exisT.  orounD —> 55
= = =z Z| o
=
//‘
//
" 7
~
b o
— — ‘00 _
\\\\ .v________--——""'—“_‘‘—\,\7/s —// =
. I ot N U
HYDRAULIC GRADE| LINE AT . -
FULL DEVELOPMENT FLOW N o — ] 2
FROM BROWN & CALDWELL REPORT-|— |  ° oy e
- s,ow"“*
T 2
s.n»‘ﬁ" — » 29— ST
HYDRAULIC - GRADE LINE gu000- 0
| AT LmiTeo DEVELORMENTN ([ o~ (
(32>
1~ B
ws.00M— — =TT HL —55018
o I e §:0,0013 §[=0.0008 S
N P L 0 HYDRAULIC _GRADE  LINES
76.0016 ,
—or s=0.00 8 -4——BASED ON 15000 GPAD PEAK
/ 56668 & FLOW. ,'
P I I N RSP R R - e e J BASED ON FUTURE DFVELOPMENT
\Mﬂ LIMITED TO | 6000 GPAD »
PEAK  FLOW. '
LINEAL FEET 0 1000 2000 3000 4000 5000 6000
F1G. 3-2-

-PEAK FLOW HYDRAULIC —PROFILE EAST

TRUNK SEWER

7000




|
1

z?

)

Y

CHAPTER L

ALTERNATIVE SOLUTIONS

Alternative Solutions

To arrive at the best solution to the problem,- several alternative
solutions have been considered in detail. ‘These alternative solutions may

be grouped into four basic alternates,'as follows:

ALTERNATE A - Construct new sewers

ALTERNATE B - Allow sewers to surcharge

Limit sewage flows

ALTERNATE C

ALTERNATE D - Rearrange sewer system

In this chapter the estimated cost of each alternate will be given as

well as advantages and disadvantages of each alternate.

| D R
®

ALTERNATE A - Construct New Sewers
This alternate is the plan recommended in the Brown and Caldwell
report. It is based on an average sewage flow of 5,000 gallons per acre

per day (g.p.a.d.) and a peak sewage flow of 15,000 g.p.a.d. The plan is.

+ + L

for full industrial deve]opment.' This alternate includes the following:
1. Construct a ]2-incH sewer from the S.P. tracks at
Sy]vania to Whisman Road to intercept the sewage
flow from south of the Central Expressway and

from Sylvania
: L4o-ft. @ $20,000

| !
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2,

Construct a 12-inch sewer on Whisman Road

from Sherland Avenue to Evandale Avenue to

serve as a relief sewer for parallel

existing 12-inch trunk sewer

Construct a 21-inch sewer on Fairchild
Drive‘From E1lis Avenue to the East Trunk
sewer at Leong Drfve to serve as a re1iéf
sewer for the parallel existing 18" to 27"

trunk sewer

. Construct a 12-inch sewer from Logue

Avenue to Fairchild Drive to serve as a
relief sewer for 15-inch existing sewer in
Ellis Avenue and for 10-inch existing sewer

from Logue Avenue to Ellis Avenue

Construct a 12-=inch sewer on Maude
Avenue and Logue Avenue to connect

currently undeveloped area east .of

. Route 237

Construct 12-inch and 15~inch sewers to

‘serve currently undeveloped area east of

Route 237

TOTAL CONSTRUCTION COST:

1,500-ft. @ $50,000

4,100-ft. @ $260,000

2,100-ft. @ $85,000

1,700-ft. @ $60,000

2,900-ft. @ $165,000

$640,000

Y.



This plan has the advantage. that it will solve a}] expected brob]ems
with a basically permanent.trouble-free solution that has sufficient flexi-
bility to serve a wide variety of industrial development.

It has the disadvantage that if will permit industrial growth which
could generate enough sewage to cause Mountajn View's current capacity
righfs tb be exCeeded_aﬁ the Regioha] Water Quality Control Plant in Palo .
A]té. It has the added disadvéntagé that it is the most co#tly»a]tefnate

and does not attempt to discourage present wasteful water use practices.

ALTERNATE B - Allow Existing Sewers to Surcharge

Sewer surcharging~occurs when more sewége is discharged to the sewer
than the sewer was designed to handle. In the previous chapter, Figure
3-2 shows the amount o% surcharging which can be expécted under future flow
conditions. | ‘

In this alternate, sevéra],sewers would be allowed to surcharge daily
at peak‘f]ow periods. This alternate, therefore, avoids construction of
several of the sewers in Alternate A. Those sewers which can be surcharged
at peak future flows without overf]owing or backing up into lateral sewers’
ére: |

1. Fairchild Drive from Whisman Road to Leong Drive

2. Maude Avenue from Route 237 to Logue.Avenue

3. Logue Avenue from Maude to Hetch-Hetchy R.O.W.

L. Whisman Road

Surcharging of these mains would be only é'partial solution, however,

if industrial development reaches the level predicted by Brown and Caldwell.

-15-
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SN New sewers would still be needed to serve the area east of Routev237, and
relief sewers would be needed where surchargfng cannot be tolerated. The
timing of sewer construction would depend on actual development, but sewers
would be desfgned for flows recommended by Brown and Caldwell. This
alternate includes the following:

1.- Construct 12=inch énd 15-inch seweré to
serve currently Qndeveloped area éast of
Route 237 | | |
- 2,900-ft. @ $165,000
‘ 2, Construct a 15-inch sewer from Légue
Avenue to Fairchi}d Drive to.servé as
a relief sewer for>15-inch existing
. sewer in El1is Avenue ‘
(:j/ : | 2,100-ft. @ $ 85,000
3. Construct a 21-inch sewer on Fairchild | |
Drive from Ellis Avenue to Whisman Road
to’serve gs‘a relief sewer for the pafa]]e]
existing 18-inch frﬁnk séwer |
: 1,800-ft. @ $115,000

I TOTAL CONSTRUCTION COST: : 5365 000

I This a]pernate Has the same advantages and disadvantages as Alternate A

I except that the plan is less trouble-free because of the surcharging per-
mitted and less flexible because it uses up most of the reserve_capacity of

I severa]'existing sewers.,

It has the added advantage of lower overall cost than Alternate A.

I : | ' | -16-




ALTERNATE C - Limit Sewage Flows

The

of 6,000

existing industrial area sewerage system was designed on the basis

g.p.a.d. peak sewage flow:- In this alternate future extensions of

the system would be designed on the same basis and future industrial devel-

opment would be restricted In their water use to this rate of discharge.

Present industries that exceed this rate of discharge would likewise be re--

,.quired by ordinance to reduce their discharges to stay within design Timits.

This alternate includes the following:

1.

The
would at

$500,000

would be

Construct 10-inch sewers to serve the
currently undeveloped area east of

Route 237 .
2,900-ft. @ $ 90,000

Limit by ordinance to 6,000 g.p.é.d. all
industrial discharges to the sewerage

system

Staff work to carry out the program ‘ $ 2,000/Yr.

TOTAL CONSTRUCTION COST: ' $ 90,000
major advantage of this alternate is low cost to the City. Item 1
least partially be paid for by developers. Item 2 could cost about
for in-plant industrial modifications to recycle wéter. This

offset by reductions in sewer charges of about $100,000/yr. This

loss in revenue to the City would eventually be offset by further industrial

development up to the 1imit of system capability and would also be offset

by lower

costs for sewage treatment.

-17-
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~Additional advantages inc]udeAforestaTIing the need of purchase of
additional capacity at the Regional Water Qué1ity Control Plant, elimin-
étion of current wastéfu] water use practices,‘and elimination 'of the
disruptive aspects of sewer construction.
A disadvantage of this p]ah would be the increased staff time required

to monitor industrial discharges and to enforce peak flow limits. This

could cost about $2,000 per year.

ALTERNATE D - Rearrange Sewer System
Occasionally it is possible to use an ekistihg sewer system in a

different way to achieve satisfactory solutions to localized problems, This

alternate considers the following possibilities:

1. Divert indusfrial flow to residential séwers;

Sincé_residentia] peak flows on fyrel]a Avenue occur
a few hours before the industrial peak flow, fhe
residential sewef has capacity to receive these flows
during the daytime. Diversion could be accomp]ishedv
by installing a dam in the Whisman Road sewer. This

" would intentionally surcharge the sewer énd force the
flow across to Tyrella Avenue, THis diversion could

be accomplished for about

$ 5,000
2. In the entire industrial area, a considerable amount
~ of water is used for cooling purposes. This water
is either evaporated or discharged to the sewer. It
-18-
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is pure water and needs no treatment, therefore jt
could be discharged to the storm drainage system
ratner than to the sanitary sewer. Since most
coo]ing units are located near roof drains, the"
cost’of transfer would be very small and Wou]d be

a;comp]ished‘by the industries.,

. Many industries produce hlgh purlty process water

by a treatment process known as reverse osmosis.

This method employes a semi-permeable membrane

which rejects dissolved minerals and allows only

demineralized water to pass through. About 30
percent of the water supplied to the unit is used

to wash the reJected minerals from the membrane

and is discharged to the sanitary sewer, Tnis

water sischarge is still a high quality water even
though more concentrated in minerals than the water
supply. This water should be snitable for discharge
to the storm drainage system. The connections would

be installed by industry.
Construct 10~inch sewers to serve the currently un-

developed area east of Route 237
2,900-ft. @ $ 90,000

-19-
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5. Construct a 21-inch sewer on Fairchild Drive
- from Ellis Avenue to Whisman Road to serve as
a relief sewer for the parallel existing 18-inch

truhk sewer
1,800-ft. @ $115,000

6. Staff work to carry out the program
- . $ 2,000/Yr.

"TOTAL CONSTRUCT!ON COST: $205,000

;The méjof advantage of this a]ternaté is eliminating pure water
dischargeé to the sewerage system. While these flows produce revenue, they
use ﬁp trunk sewer aﬁd treatment plant capacity and cause a wastefu]buse of

: treatmght chemicals and power.

The amount of flow removed, however, would not be sufficient to prévent

(ﬁj).

overloading of the Fairchild Drive trunk sewer and a relief sewer would be
required.
The major disadvantage would be the introduction of potentially hazard-

ous industrial wastewater into a residential sewer.

3
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" CHAPTER 5

RECOMMENDED .PLAN

The recommended plan for the solution of the problem is basnca]]y that
of A]ternate C described in the previous chapter w:th some elements of

F‘A]tgrnate D included. The plan includes the‘follownng elements:

1. As industria] development continues, extend the East Trunk
sewer system using the same desngn basis as the existing
system. Estlmated cost for extensions east of Route 237 is
,$90’000 a large part of which will be financed and constructed

a5 1 " by developers.

2. Review all proposals for industrial development to assure
that new industries will not discharge wastewaters in

excess of system capabilities.

3. Encourage existing industries to reduce existing peak flow-
rates by schedu]ing peak disﬁharges, by pefmitting discharges
of unpolluted wa;tewatef to storm drains, and by eliminating
wasteful water Qses. Authority for this is covered by the

- current Industrial Waste Ordinance.

L,  Monitor wastewater flows at key points in the sewer system to
assure that sewers are not being unduly overloaded. Costs

(i)\ ‘associated with this work are estimated at $2,000 per year.

-21-
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This work would be an extension of present Public quks

programs and no additional staff is requested.

The récommended plan is in essence one of bringing flows into line
with‘the orig}na] éystem design rather thaﬁ to redesign the system to'meét
all possible future sewage flows.

The plan takes into account the fact that the majoE industr§es in the

study area now discharge at considerably higher rates than the system.was

‘designed to handle. Calculations show that these flows, though excessive,

can be tolerated primarily due to their downstream locations in the system

-as long as future deve]ophent is limited to discharges of 6,000 g.p.a.d.

The existing system has considerable reserve capacity because the East
Trunk sewer is deep and can tolerate a large surcharge without overflowing.

Reductions in planned downstream development in the north of Bayshore area

. will also eliminate the possibility of downstream surcharging. Therefore,

any surcharging in the study area will be locally caused.

To keep'surcharging to a minimum industries will be encouraged to’
reduce their sewage discharges through water conservafion and reuse tech-
niques. Industries that discharge at greater than design flowrates may
also be required to pay‘additionaT fees for excessive flows, to tfénsfef

clean water discharges from the sanitary sewer system to the storm drainage

_system, and may be required to limit their peak discharges to specified

hours when the system is more capable of handling excess flows. The present
industrial waste ordinance provides for all of these conditions.
To serve the unsewered industrial area east of Route 237, it will be

necessary to install new sewers which connect to the existing East Trunk

-22 -



sewer system. It is recommended that these sewers should not have greater

capacity than the system they drain to. The sewers, therefore, should be

based on a peak dry weather flow of 6,000 g.p.a.d.

umemscam——

The recommended plan, therefore, involves low cost>to the City and
-should involve costs to industry only to the extenf that is reasonable in
eliminating wasteful uses of water.

As_pérf of this study, a prelihinary évaiuation of.existing sgwef
service charges was made. From this study'ft was determined that in
general, industries havé been paying for their share of sewerage costs.
Future regional treatment and disposal works, however, are expected té
cause substantial increases in charges to industry. Rising costs~for‘bper—
ation and maintenance of the existing regional plaﬁt will also cause a

general rate increase. A separate report on this subject will be prepared

Tn the near future.

-23-
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Fig. 6~1 Sewerage Subareas and Deficiencies in Existing System, Northern Area
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